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PHASE  I  REPORT 
NATIONAL  DAM  SAFETY  PROGRAM 

Jim  Bair  Dam 
Missouri 

St.  Charles  County 
Sehrt  Creek 
24  October  1978 


Jim  Bair  Dam  was  inspected  by  an  interdisciplinary  team  of  engineers 
from  Reitz  &  Jens,  Inc.  under  contract  with  the  St.  Louis  District  Corps  of 
Engineers.  The  purpose  of  the  inspection  was  to  make  an  assessment  of  the 
general  condition  of  the  dam  with  respect  to  safety,  based  upon  available 
data  and  visual  inspection,  to  determine  if  the  dam  poses  hazards  to  human 
life  or  property. 

The  guidelines  used  in  the  assessment  were  furnished  by  the  Department 
of  the  Army,  Office  of  the  Chief  of  Engineers  and  developed  with  the  help 
of  several  Federal  and  State  agencies ,  professional  engineering  organiza¬ 
tions  and  private  engineers.  Based  on  these  guidelines,  this  dam  is  classified 
as  a  small  dam  with  a  high  downstream  hazard  potential.  The  estimated  damage 
zone  from  failure  of  this  dam  extends  two  miles  downstream  from  the  dam. 

Failure  would  threaten  the  life  and  property  of  three  families  and  cause 
appreciable  damage  to  associated  farm  buildings,  three  county  roads  and  one 
state  highway. 

Our  inspection  and  evaluation  indicates  the  dam  is  deficient  in  that  the 
spillways  are  inadequate.  The  guidelines  for  a  dam  having  the  above  size  and 
hazard  potential  require  that  the  spillway  be  capable  of  passing  a  one-half 
PMF  (Probable  Maximum  Flood) .  A  25%  PMF  will  begin  to  overtop  the  dam.  The 
dam  and  spillways  are  adequate  to  contain  the  100-year  flood. 

Our  inspection  and  evaluation  indicate  significant  tree  and  underbrush 
growth  on  both  faces  of  the  dam  which  could  lead  to  conditions  causing  rupture 
of  the  dam.  Other  deficiencies  found  are  lack  of  erosion  protection  on  the 
upstream  slope  of  the  dam,  no  effective  erosion  protection  on  the  spillways 
and  lack  of  seepage  and  stability  analyses  records.. 

We  recommend  the  owner  take  action  to  correct  or  control  the  deficiencies 
described. 


J0HN  J.  BAILED,  JR.,  Vice 
yohief  Engineer  / 
Reitz  &  Jens,  Inc.  i/ 
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SECTION  1  -  PROJECT  INFORMATION 


1.1  GENERAL 

a.  Authority  The  National  Dam  Inspection  Act,  Public  Law  92-367 
authorized  the  Secretary  of  the  Army,  through  the  Corps  of  Engineers,  to 
initiate  a  program  of  safety  inspection  of  dams  throughout  the  United  States. 
Pursuant  to  the  above,  the  St.  Louis  District,  Corps  of  Engineers,  District 
Engineer  contracted  with  Reitz  &  Jens,  Inc.  (Contract  DACW43-78-C-0162) 

for  a  safety  inspection  of  the  Jim  Bair  dam,  MO  ID  No.  30020. 

b.  Purpose  of  Inspection  The  purpose  of  the  inspection  was  to  make 
an  assessment  of  the  general  condition  of  the  dam  with  respect  to  safety, 
based  upon  available  data  and  visual  inspection  to  determine  if  the  dam 
poses  hazards  to  human  life  or  property. 

c.  Evaluation  Criteria  Criteria  used  to  evaluate  the  dam  were  fur¬ 
nished  by  the  Department  of  the  Army,  Office  of  the  Chief  of  Engineers,  in 
"Recommended  Guidelines  for  Safety  Inspection  of  Dams".  These  guidelines 
were  developed  with  the  help  of  several  Federal  agencies  and  many  State 
agencies,  professional  engineering  organizations  and  private  engineers. 

1.2  DESCRIPTION  OF  PROJECT 

a.  Description  of  Dam  and  Appurtenances 

(1)  The  dam  is  an  earth  structure  built  in  the  uplands  of  Sehrt 
Creek,  2-1/2  miles  from  the  edge  of  the  Missouri  River  Valley.  Topography 
adjacent  to  the  valley  is  steep.  Soils  are  Union  Silt  Loam,  a  thin  loessial 
soil  over  a  clay  which,  in  turn,  is  on  bedrock  of  the  Ordovician  System. 

There  is  no  principal  spillway.  There  are  two  emergency  spillways.  At 
the  east  end  is  an  emergency  spillway  about  180  feet  long  on  a  flat  grade  in 
virgin  soil  approximately  50  feet  wide  and  3  feet  deep.  At  the  west  end  is 
a  smaller  capacity  spillway  which  is  a  dip  in  a  road  with  low  point  more 
than  2  feet  higher. 

Topography  in  the  vicinity  of  the  dam  is  shown  on  Plate  3. 

Pertinent  physical  data  are  given  in  paragraph  1.3  below. 

b.  Location  The  dam  is  located  in  the  western  portion  of  St.  Charles 
County  on  Highway  T,  2.6  miles  northeast  of  Augusta,  Missouri,  as  shown  on 
Plate  2.  The  dam  and  lake  are  located  in  the  NE*s  of  the  NEk  of  Section  4, 

T44N,  R1E  and  are  shown  on  the  Missouri,  St.  Charles  and  Franklin  County 
Washington  East  Quadrangle  Sheet,  1972  Edition.  The  dam  is  not  shown  on  the 
1945  edition  of  the  Augusta  Quadrangle,  15-Minute  Series. 

c.  Size  Classification  Criteria  for  determining  the  size  classification 
of  dams  and  impoundments  are  presented  in  the  guidelines  referenced  in  para¬ 
graph  1.1. c  above.  Based  on  these  criteria,  this  dam  and  impoundment  is  in 
the  small  size  category. 


d.  Hazard  Classification  Guidelines  for  determining  hazard  classifi¬ 
cation  are  presented  in  the  same  guidelines  as  referenced  in  paragraph  c  above. 
Based  on  referenced  guidelines,  this  dam  is  in  the  High  Hazard  Classification. 


e.  Ownership  The  dam  is  owned  by  Joe  W.  Randolph,  Box  119C,  Femme 
Osage  Road,  Augusta,  Missouri  63332- 

f.  Purpose  of  Dam  The  dam  forms  a  3.3-  acre  recreational  lake  - 

g.  Design  and  Construction  History  The  inspection  team  was  unable 
to  find  applicable  data  on  this  dam.  It  was  reported  that  construction  on 
the  dam  began  in  1972+  and  water  impoundment  commenced  upon  completion. 

h.  Normal  Operating  Procedure  Normal  rainfall,  runoff,  transpiration 
and  evaporation  all  combine  to  maintain  a  relatively  stable  water  surface 
elevation.  The  maximum  water  depth  ever  experienced  at  the  spillway  is 
unknown. 

1.3  PERTINENT  DATA 

a.  Drainage  Area  -  89  acres 

b.  Discharge  at  Damsite 

(1)  All  discharge  at  the  damsite  is  through  uncontrolled  spillways. 

(2)  Estimated  experienced  maximum  flood  at  damsite  -  unknown 

(3)  Estimated  ungated  emergency  spillway  capacity  at  maximum  pool 
elevation  - 


(1)  East  Spillway  -  223  cfs 

(2)  West  Spillway  -  26  cfs 

(3)  Total  249  cfs 

c.  Elevation  (Feet  Above  M.S.L.) 

(1)  Top  of  dam  -  633.5  +  (see  Plate  3) 

(2)  Spillway  crest  (+)  630.4 

(3)  Streambed  at  centerline  of  dam  -  613.9  from  survey 

(4)  Maximum  tailwater  -  unknown. 

d.  Reservoir  Length  of  maximum  pool  -  570  feet  +. 

e.  Storage 

(1)  Spillway  crest  -  29  acre  feet 

(2)  Top  of  dam  -  41  acre  feet 

f .  Reservoir  Surface  (Acres) 


(1)  Top  of  dam  -  4.2  acres 

(2)  Spillway  crest  -  3.4  acres 
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SECTION  2  -  ENGINEERING  DATA 


2.1  DESIGN 

No  detailed  design  was  found  readily  available  for  the  dam  as  it  appears 
to  have  been  built.  Records  from  the  Soil  Conservation  Service,  United  States 
Department  of  Agriculture,  indicated  a  primary  6- inch  pipe  spillway  through 
the  dam  which  was  not  found.  The  structures  were  designed  with  farm-pond 
criteria. 

2.2  CONSTRUCTION 

The  dam  was  constructed  in  1972  or  shortly  thereafter. 

2.3  OPERATION 

The  maximum  loading  on  the  dam  is  unknown.  The  lake  level  seems  to  remain 
stable  during  average  precipitation  of  38  inches  per  year.  There  are  no  records 
of  operation  of  the  dam. 

It  appears, from  the  condition  of  the  emergency  spillway,  that  there  has 
been  discharge  through  it  at  some  time  since  completion. 

2.4  EVALUATION 

a.  Availability  No  construction  or  operation  records  were  found. 

b.  Adequacy  The  engineering  data  available  were  inadequate  to  make  a 
detailed  assessment  of  design,  construction  and  operation.  The  owner  should 
have  an  engineer,  experienced  in  the  design  of  dams,  perform  detailed  seepage 
and  stability  analyses. 

However,  for  the  size  of  dam,  materials  used  and  measurements  taken,  a 
satisfactory  hydrologic/hydraulic  evaluation  resulted.  For  the  dam  section 
as  visually  observed,  the  reservoir  of  at  least  6  years  of  age  and  the 
condition  of  the  dam,  indicated  that  even  though  a  detailed  assessment  of 
the  design  and  construction  in  an  analytical  sense  was  not  possible  when 
considered  by  the  experienced  engineers,  a  defensible  evaluation  of  the  dam 
as  a  structure  was  feasible. 

c.  Validity  Not  applicable,  since  existing  structure  is  materially 
different  from  information  supplied  by  the  Soil  Conservation  Service. 


4 


SECTION  3  -  VISUAL  INSPECTION 


? 


3.1  FINDINGS 

a.  General  Visual  Inspection  of  Jim  Bair  dam  was  made  on  24  October  1978 
This  followed  four  days  of  field  measurements  by  a  survey  party  in  September 
and  October,  1978.  The  training  and  experience  in  these  Inspections  included 
hydrologic,  hydraulic  engineering,  soils  and  materials  engineering,  surveying 
and  structural  engineering.  This  section  only  states  those  aspects  visually 
observed  during  the  Inspections.  It  does  not  comment  upon  items  reported  to 
have  been  installed  but  which  would  not  be  evident  during  September  and  October. 

b.  Dam  The  dam  is  an  earth  dam,  top  width  11-12-feet.  Downstream  slope 
1V:2-1/2H;  upstream  slope  1V:4H  above  the  water  surface.  The  height  is  22  feet; 
length  approximately  400  feet.  The  elevation  of  the  top  of  dam  varies  1-1/2 
feet  with  the  lower  portion  being  at  the  northeast  end  near  the  main  emergency 
spillway.  There  is  no  erosion  protection  on  the  reservoir  side  of  the  dam 
(D-l) .  Due  to  the  relative  steepness  of  the  watershed  around  the  dam  and  the 
heavily  wooded  character  of  the  watershed  which  prevent  much  wind  across  the 
lake  area,  there  is  very  little  erosion  visible  either  on  the  upstream  face  of 
the  dam  or  on  the  banks  of  the  lake.  The  downstream  slope  of  the  dam  is  heavily 
overgrown  by  shrub-height  plants  and  saplings  (D-3,  D-4,  D-5) .  The  upstream 
face  of  the  dam  has  marked  tree-growth  (D-l,  D-10) . 

Inspection  of  the  downstream  slope  of  the  dam  and  contiguous  areas  beyond 
the  toe  of  the  dam  indicates  neither  growth  of  hydrophilic  plants  nor  any  soft, 
wet  areas.  No  sign  of  underseepage  along  the  contact  between  the  toe  of  the 
dam  and  original  ground  surface  could  be  observed.  There  does  not  appear  to  be 
any  Indication  of  through  seepage  on  the  dam. 

c.  Spillways  No  evidence  of  a  low-level  outlet  pipe  was  found  on  or  below 
the  downstream  face  of  the  dam  or  was  there  any  indication  of  a  pipe  as  a  primary 
spillway  in  the  reservoir  area.  The  control  elevation  of  the  northeast  spillway 
(S-l,  S-5) ,  which  is  the  larger  spillway  and  has  the  predominant  amount  of  capacity 
is  2-1/2  feet  between  the  control  elevation  on  the  southwest  spillway  (S-2,  S-4) . 
Both  of  these  spillways  are  in  virgin  soil.  The  main  northeast  spillway  is 
connected  to  a  relatively  wide  channel  (S-6,  S-7,  S-8  with  weed)  approximately 

160  feet  long  and  appears  wholly  within  virgin  soil.  There  is  erosion  at  the 
lower  end  of  the  channel  approximately  200  feet  from  the  closest  edge  of  the  lake. 

d.  Reservoir  Area  No  wave-wash,  excessive  erosion  or  slides  were  observed 
along  the  shore  of  the  reservoir. 

e.  Downstream  Channel  Except  as  described  in  paragraph  3.1c  above  the 
downstream  channel  is  in  good  condition. 

3.2  EVALUATION 

None  of  the  conditions  observed  is  significant  enough  to  indicate  the  need 
for  immediate  remedial  action  or  a  serious  potential  failure.  Annual  attention 
to  cutting  growth  on  the  slopes  of  the  dam  is  necessary. 


SECTION  4  -  OPERATIONAL  PROCEDURES 

4.1  PROCEDURES 

There  are  no  controlled  outlet  works  for  this  dam;  therefore,  no 
regulating  procedures  exist.  The  pool  is  controlled  by  rainfall,  runoff, 
evaporation  and  capacity  of  the  uncontrolled  spillway. 

4.2  MAINTENANCE  OF  DAM 

Based  on  the  amount  of  brush  and  size  of  trees  on  the  downstream 
slope,  the  dam  has  had  little  maintenance  at  best. 

4.3  MAINTENANCE  OF  OPERATING  FACILITIES 

No  operating  facilities  exist  at  this  dam. 

4.4  DESCRIPTION  OF  ANY  WARNING  SYSTEM  IN  EFFECT. 

The  inspection  team  is  not  aware  of  any  existing  warning  system  for  this 

dam. 

4.5  EVALUATION 

If  the  uncontrolled  vegetation  on  the  downstream  slope  is  allowed  to 
continue,  a  serious  potential  of  failure  may  develop. 


SECTION  5  -  HYDRAULIC/HYDROLOGIC 


5.1  EVALUATION  OF  FEATURES 

a.  Design  Data  No  reliable  design  data  available. 

b.  Experience  Data  The  drainage  area  is  developed  from  USGS 
Washington  East  Missouri  Quadrangle.  Also  available  are  1"*»2000'  aerial 
stereo  pairs  taken  22  March  1977,  by  Surdex  Corporation.  Lake  area  is 
measured  on  a  1"**200'  enlargement  of  a  portion  of  one  of  these  photographs 
and  shown  on  Plate  1.  The  spillway  and  dam  layout  are  from  surveys  made 
during  the  inspection. 

c.  Visual  Observations 


(1)  The  east  spillway  channel  has  no  serious  erosion.  At  its 
downstream  end,  180  feet  beyond  the  dam,  it  has  eroded  6  feet  deep. 

(2)  No  drawdown  facilities  are  available  to  evacuate  the  pool. 

(3)  The  only  effective  spillway  with  exit  channel  capacity  is 
located  at  the  east  end  of  the  dam. 

d.  Overtopping  Potential  Hydrologic  and  hydraulic  calculations  are  in 
Appendix  A.  The  spillways  are  too  small  to  pass  the  minimum  required  flood 
of  one-half  the  Probable  Maximum  without  overtopping.  The  Probable  Maximum 
Flood  is  defined  as  the  flood  discharge  that  may  be  expected  from  the  most 
severe  combination  of  critical  meteorologic  and  hydrologic  conditions 
reasonably  possible  in  the  region.  The  dam  will  start  to  be  overtopped  by 
a  flood  equal  to  25%  of  the  PMF.  The  one-half  PMF  will  overtop  the  dam  to 
a  maximum  depth  of  about  0.7  foot.  The  depth  will  vary  to  zero  across  the 
dam  because  of  the  sloping  crest.  A  width  of  300  feet  of  dam  crest  will  be 
subject  to  some  overtopping  flow.  Maximum  rate  of  flow  over  the  dam  crest 
will  be  about  265  cubic  feet  per  second.  Overtopping  flow  will  have  a  dura¬ 
tion  of  about  0.8  hour.  The  existing  lake  and  spillway  will  pass  a  100-year 
frequency  flood  below  the  crest  of  the  dam. 

According  to  the  recommended  guidelines  from  the  Department  of  the  Army, 
Office  of  the  Chief  of  Engineers,  the  100-year  frequency  flood  is  only  adequate 
for  a  low  hazard  dam  of  small  size. 

The  effect  from  rupture  of  the  dam  could  extend  approximately  two  miles 
downstream  of  the  dam.  There  are  three  farmhouses  downstream  of  the  dam  which 
could  be  severely  damaged  and  lives  of  the  inhabitants  could  be  lost  should 
failure  of  the  dam  occur. 


SECTION  6  -  STRUCTURAL  STABILITY 


6.1  EVALUATION  OF  STRUCTURAL  STABILITY 

a.  Visual  Observations  Visual  observations  of  existing  conditions 
which  adversely  affect  the  structural  stability  of  this  dam  are  discussed 
in  paragraph  3.1.b. 

b.  Design  and  Construction  Data  No  design  or  construction  data  relating 
to  the  structural  stability  of  the  dam  were  found. 

c.  Operating  Records  No  appurtenant  structures  requiring  operation 
exist  at  this  dam. 

d.  Post  Construction  Changes  No  post  construction  changes,  other  than 
those  referenced  in  paragraph  a  above,  exist  which  will  affect  the  structural 
stability  of  the  dam. 

e.  Seismic  Stability  Considering  the  seismic  zone  (2)  in  which  this 
dam  is  located,  an  earthquake  of  this  magnitude  is  not  expected  to  cause 
a  structural  failure  of  this  dam. 


SECTION  7  -  ASSESSMENT/REMEDIAL  MEASURES 


7.1  DAM  ASSESSMENT 

a.  Safety  The  dam  will  be  overtopped  by  25%  of  the  Probable 
Maximum  Flood  (PMF) . 

The  reservoir  and  emergency  spillway  are  adequate  to  contain  a  flood 
which  has  a  12  chance  of  being  exceeded  (100-year  flood)  in  any  given  year. 

Several  items  were  noted  during  the  visual  inspection  by  the  inspection 
team  which  should  be  corrected  or  controlled.  The  heavy  growth  of  trees  on 
the  upstream  and  downstream  slopes  of  the  dam  is  a  safety  deficiency.  An 
armor-coat  to  protect  the  reservoir  slope  of  the  dam  against  wave-wash  is 
needed.  Erosion  protection  for  the  spillway  is  deficient. 

The  stability  of  and  seepage  conditions  on  the  downstream  slope  should 
be  investigated  by  an  engineer  experienced  in  the  design  of  dams. 

b.  Adequacy  of  Information  Due  to  the  lack  of  engineering  design  and 
construction  data,  the  conclusions  in  this  report  were  based  on  performance 
history  and  external  visual  conditions.  The  inspection  team  considers  that 
these  data  are  sufficient  to  support  the  conclusions  herein. 

c.  Urgency  The  remedial  measures  recommended  in  paragraph  7.2  should 
be  accomplished  in  the  near  future.  If  the  safety  deficiencies  listed  in 
paragraph  a  are  not  corrected  in  the  near  future,  they  will  continue  to 
deteriorate  and  may  lead  to  a  serious  potential  of  failure. 

d.  Necessity  for  Phase  II  Based  on  the  results  of  the  Phase  I  Inspec¬ 
tion,  no  Phase  II  Inspection  Is  recommended. 

e.  Seismic  Stability  This  dam  is  located  in  Seismic  Zone  2.  An 
earthquake  of  this  magnitude  is  not  expected  to  be  hazardous  to  this  dam. 

7.2  REMEDIAL  MEASURES 

a.  Alternatives  The  owner  should  obtain  the  services  of  an  experienced 
engineer  to  design  and  observe  construction  of  remedial  measures  to  prevent 
overtopping  the  dam  by  the  one-half  PMF.  The  spillway  size  could  be  increased 
(and  outlet  channel  steepened)  or  an  uncontrolled  drawdown  tube  installed 
through  the  dam  to  assure  that  reservoir  levels  are  maintained  at  no  more 
than  slightly  higher  than  current  levels.  Increasing  spillway  size  would 
require  provision  of  erosion  protection  on  the  upslope  of  the  dam. 

b.  Stability  and  Seepage  Analyses  The  owner  should  have  an  engineer 
experienced  in  the  design  and  construction  of  dams  prepare  seepage  and 
stability  analyses. 

c.  O&M  Maintenance  and  Procedures  The  following  O&M  maintenance  and 
procedures  are  recommended: 

(1)  Remove  uncontrolled  vegetation  growth  on  the  downstream  slope 


of  the  dam 


(2)  After  removal  of  existing  tree  growth,  vegetation  on  the  dam 
should  be  periodically  cut. 

(3)  Control  growth  of  vegetation  on  the  dam. 

(4)  Remove  first-year  sapling  trees  and  vegetation  from  the 
downstream  slope.  Care  should  be  taken  during  removal  not  to  destroy 
the  existing  condition  of  the  downstream  slope. 

(5)  Construct  an  erosive-resistant  sill  in  the  spillway  completely 
across  the  control  section  and  remove  the  humps  and  irregularities  in  the 
spillway  channel. 

(6)  The  owner  should  keep  a  record  of  all  future  repairs  and 
maintenance. 

(7)  A  detailed  inspection  of  the  dam  should  be  made  periodically 
by  an  engineer  experienced  in  design  and  construction  of  dams.  Records 
should  be  kept  of  these  inspections  and  major  maintenance. 
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APPENDIX  A 

HYDROLOGIC  COMPUTATIONS 


HYDROLOGIC  AND  HYDRAULIC  ANALYSIS  METHODOLOGY 


1.  The  hydrologic  analysis  used  in  development  of  the  overtopping 
potential  is  based  on  applying  a  hypothetical  storm  to  a  unit  hydrograph 
to  obtain  the  inflow  hydrograph  for  a  reservoir  routing.  The  Probable 
Maximum  Precipitation  for  those  dams  in  the  high  hazard  potential  category 
is  derived  and  determined  from  regional  charts  prepared  by  the  National 
Weather  Service  in  "Hydrometeorological  Report  No.  33".  Reduction  factors 
have  not  been  applied.  A  24-hour  storm  duration  is  assumed  with  the  24- 
hour  rainfall  depths  distributed  over  6-hour  periods  in  accordance  with 
procedures  outlined  in  EM  1110-2-1411  (SPF  Determination) .  The  maximum 
6-hour  rainfall  period  is  then  distributed  to  hourly  increments  by  the  same 
criteria.  Within-the-hour  distribution  is  based  upon  NOAA  Technical  Memor¬ 
andum  NWS  HYDRO-35.  The  non-peak  6-hour  rainfall  periods  are  distributed 
uniformly.  All  distributed  values  are  arranged  in  a  critical  sequence  by 
the  SPF  criteria.  The  final  inflow  hydrograph  is  produced  by  deduction  of 
infiltration  losses  appropriate  to  the  soil,  land  use  and  antecedent  moisture 
conditions. 

2.  The  reservoir  routing  is  accomplished  by  using  Modified  Puls  routing 
techniques  wherein  the  flood  hydrograph  is  routed  through  lake  storage. 
Hydraulic  capacities  of  the  spillways  and  crest  of  dam  are  used  as  outlet 
controls  in  the  routing.  Storage  in  the  pool  area  is  defined  by  an  elevation- 
area  curve.  The  hydraulic  capacity  of  the  spillways  and  the  sloping  top  of 
dam  is  defined  by  a  composite  elevation-discharge  curve. 

3.  Dam  overtopping  analysis  has  been  conducted  by  hydrologic  methods  for 
this  dam  and  lake.  This  computation  determines  the  percentage  of  the  PMF 
hydrograph  that  the  reservoir  can  contain  without  the  dam  being  overtopped. 

An  output  summary  in  the  hydrologic  appendix  displays  this  information  as 
well  as  other  characteristics  of  the  simulated  dam  overtopping. 

4.  The  above  methodology  has  been  accomplished  for  this  report  using  the 
systemized  computer  program  HEC-1  (Dam  Safety  Version),  July  1978,  prepared 
by  the  Hydrologic  Engineering  Center,  U.S.  Army  Corps  of  Engineers,  Davis, 
California.  The  numeric  parameters  estimated  for  this  site  are  listed  on 
Plate  1A.  Definitions  of  these  variables  are  contained  in  the  "User's  Manual" 
for  the  computer  program. 

5.  The  capacity  of  the  east  spillway  was  calculated  using  critical  velo¬ 
city  at  the  control  section  at  the  lower  end  of  the  180-foot  long  spillway 
channel.  A  drawdown  curve  taking  into  account  velocity  head  changes  and 
friction  was  then  calcuated  up  the  channel  to  determine  the  corresponding  lake 
elevation.  The  capacity  of  the  west  spillway  was  calculated  using  critical 
depth  and  velocity  at  the  control  section  which  was  found  to  be  at  the  axis 

of  the  dam.  To  allow  for  friction,  velocity  head  changes  and  transition 
losses  0.2  velocity  head  was  added  when  calculating  reservoir  elevations. 


6.  Discharge  over  the  Irregular  top  of  dam  (the  crest  Is  not  level) 
was  calculated  using  a  coefficient  of  3.0  in  the  broad-crested  weir  equation 
for  the  sections  of  dam  crest  at  different  elevations.  One  hundred  feet  of  the 
berm  along  the  spillway  channel  was  included  as  an  extension  of  the  dam  crest 
which  bonfines  flow  in  the  spillway.  All  emergency  spillways  and  overtopping 
discharges  were  included  in  a  composite  rating  curve.  Dummy  values  of  0.1  for 
dam  length,  coefficient  of  discharge  and  exponent  were  entered  on  the  $D  card  to 
supporess  diagnostic  statements  in  the  output.  The  amount  of  this  dummy  flow 
is  never  greater  than  0.02  cfs. 
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